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BEST AVAILABLE IMAGES 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images 
please do not report the images to the 
Image Problem Mailbox. 
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(54) Title of the Invention: 

Method of estimating motion 

Abstract: 

Provided is a method of estimating motion. In this method, when it is assumed that an 
image obtained by subsampling a current image and a previous image in a ratio of 2: 1 is a first 
level and the current image and the previous image are a second level, the first and second levels 
are sequentially searched, and the motion of each pixel block of the current image is compared 
with that of the previous image and estimated. The method includes determining a first motion 
vector satisfying a predetermined condition by searching a predetermined region in a position of 
the first level corresponding to the same block as a pixel block that will be currently processed 
on the second level; calculating the median value of motion vectors of already processed 
adjacent blocks among blocks adjacent to the current pixel block and selecting half of the median 
value as an initial search point corresponding to the first level; determining a second motion 
vector satisfying the condition by searching a predetermined region adjacent to the initial search 
point; determining one of the first and second motion vectors, which has a smaller condition 
value, as an initial motion vector for a current block; and determining a final motion vector by 
searching a predetermined region adjacent to the initial motion vector on the second level. In 
the present invention, original images are subsampled in the ratio of 2:1, the initial motion vector 
is determined by reducing and searching the subsampled region through 3 steps, and only the 
predetermined region adjacent to the initial motion vector is searched in the original images. 
Thus, rapid search is enabled. 
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S7|£ 4=SAI §7Jlg gjMOHUM 103S 4062 

37|£ 52AI slitOlfflM I35g 1302s 

(74) cHeiej a^s, oisi, a\&8 

(54) m% mm® . 

g tgg gsiaj »@m est ■sxi g# s ois g#oi 2:is saigas s-=!"is a iTii 
«. en gg 9i oiS ssi »2?s#oiBf sr w. g?\ mm® s azis* was e^tioi ^j.h a 

4*21 2f g^2| §sia» 012 g#2f dliMK)! *§Sfe ^Oil SiCHAI, XKttSOflAI 6tfH *t£|© 
»i M^2(- SSi*! M^CHI olifS^ S17IS2J ?|S|(HIA1 i-g S^CHI CH5H : "ofCfl :£§ StKSii 9 

^sfe nii-s^s «se« aisfe hubtii; tk'thsmai *iair ®± s^°i ois ssss 0101 
xieis ois s?S2i ssia wEma S9&s mm, s^zrs 1/2&101 Hiaigoi 471 >s 

4?S£3 &§Sfe W&%y&~>\ S, M 4g 231 IT^SKM SttiZIS EWfe 712SSIS 

siEie sssi-= maea; J11 s Jfl2s-5ig ^as s©*aoi *re s^s aiai s^hma-i s 

AS 8*01 CH*t 471 §3!S a«E|S aSSfe *l 49711; SB nmmiM m S-siS «W ±g s 
«1 g-4«SKW SIS S*!2 SgSI^ 71 5971 S Stmi^92.SttC1. 

a ggM Sisra, gg-fc 2:13 *£g&*H2, !?£gi1S ggt 3931 £ S4SmA1 fe^fthCfl ±7| 

ssigj w!Eis assHJi, a s#oiai& 471 §32 nti ?b?2i ±§ 925011 chsmb B*msa» a 



E 4~r 39711 BA? 8TIlSiS« gStfe £3010. 

*m 4:;£ -4 ? * «- 

a«* □ Matins *! afsioiai i a s«tr §ss ssb ssi ?isra i&aiei- *boi s 

•^dOICK §Si 9«?(MPE8)-1/2/4 S H.263 g3 ggg ^SSPIig DSP^ ggSOKHIAl A r g£iH 
?iD. QlSfitSS §S6f Sf£S7l?t^89e SOfe CI All IMblS.. gS^ ^SBIAI QdWI^, §3 
§ S2I4I2I, a« 2iPL CIAI1 ?HHI2K eO|.£.U.(VoD, Video on Demand) §0ICK 
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sag m= ^*m mm os^na-soi g-sttots oh^ azmo. 3a 

u oft §a# s«i a* «3.a *ia§ 22 a* a ¥££wwi a»bo. oi hh m 

s g?|Oj Bjj Efg sojtHi »3?S *S (Mot Ion Estimation) 7||«0iatH3. Sag §22 ^SSJ 

7IWAI 7© SfS S^Sfe SOI §32 *S0|S. HEM 5fg §SSSS a§l£7f £S 

«!Eis g~ 2oi saw. 

gSjgj $|«|| jqgDCT BBS Oiei7m Sf3a§S 32 eMTIBHftll Search Block Hatching 

Algorithms filAIS 7SA| OHS a JlifB£S 2JSH fi 37|7> *<£i61 5W;z 9801 21D. OIS 9§ 

a ss*pi*i*iol- otei 7ra as &^ aaasoi i9aoi aa. sots -die us sraasss 
5tdt»U6"e o»s ?st£U 32 &4??ii(Hi am sfeoi 301 norsa 

us m wmm® nm era irna&s ntmm tw* sowhe aa b jj 

w mti mm\ a=o. nm m arnaesi 3?, zt &aDia flaws 37ianra 

2221 37I7I A1S OMD. 

n»sj££ ( -§3j°j 41 araasa 371= sasfe mat traaaa a^ion oa aaso. mi 1 

CM, £ I (HI £AiS 39 ©4JI tfHEIgSI HSISPIS 9EK £ IN £ff§3. 39 gr 

aaSS'fiK 9221- XHSS 013 221 4:15 ^X££Ksubsamplirtg)9 2?I?«(I0Q), 2:1S ¥£B 

sitf S2r?«s(i02) a a 222.1 «m^it(i04)t s#tro. s*s* t6xi6°! 3?, #?i n 

S(100)(HIAJ~ SiBiHSIOI 7m. ®B?l l/4«! ICflg 321 DigoKM 4x4M« 9*1 S ±f*>22 
Oil CHSH EWff £tit!0. 013 222| ^ 2221 *£ Sil 5 t!l 220)1 A1 ^Xi «EI«°! M91\ 
tiWoM Z\ SteZtS'Sj gtflS* »2| SKSAO, Sur« of Absolute Oiff erence)0| S«2| □ Q§2 

i n±?i i«s #^ch nas, tm ?s*(io4)0fl.Ai e« »ase! siii astr m^«^i s^is *? 

S^St(«edian)S fit? a|E1i S^D. 

S^IS(1O2)0ilAI~ OISH SCHS « 7H2I WIE1S1 S7|§££SH3j, ¥1S»S|CH A^!g7^ zj-af 
W2-n 10tS S^f OlSdfOt 8>€gs cf?l5 ±P,2^CHI CHSDA1 ST^S DAI 4mttO. ^ ©^^^Ofl 
CHMA1 SAIPt «IEil 33, ^0)2 « 7H2I «JE1§ EFAI SA1PI «!E11 

t|.*|?j|f (104)21 i7| «!EIS 01 i?| «|Eil 0|g*8A) Wmmti 16x16 37121 S«©9|S 

+ P,S^DII CH*I 4^5W3t SAD71- SIS s "IEI l,i !F-IS 

3Eiu, o\im »ss zr Tiftws ^je=sh ^utiotara, ®m ss- s ssis «ieii°i sgoii m- 
s sfetHi mm ao. ati- ^ ?iisz^ e^ssoi s^afe s^ot. ^ a sz^smai ^ 
stfiroi see gmsoi siCK 

si bs? ir^sroi »ase» s«2i s^s «ieis =mt §ss 411 greg xi§si~cii °i 

D. 

^•71 7|«bj ini oi^7i«^ s arse en 22 a 01 a 2201 2:1s ^xg&s 2^11 ai?)i 
«, e»i 9# a 01 a x«2?4#oiEh i? m, ^7i ant a ai27iiss *K9s mmm m 2 
^21 zt m± mm m*tm 01 a 2^21 waeroi a^w sjoiai, ^71 mnmu ®m n 
Em n± us sat!- a^w f«2§e sutjssj wxkhai 22M ch«i ir^sioi is ss^a 
c e>ai*fe a»s5is mm 'ss*h= hiibi; «7i »27«soiai en nair $14: s^ej 01a 

IS OIQI OIS BW2| ^EIISI SZ^s ^71 1/29101 &9I aiTIr 



MO 5fH -g-^S «|EiB 1271I§0IIA| ^71 Wt CHSJ" 471 ^EiS IS*fe «4B1; g 

^71 Sl2«#(HIA1 ^7| 471 §S|g ^Ei ^S5J ^§ 22S Il^SW -ill m% «IEil HI5 
Bflli Stmt sgpg^cK 

4^71 7is5j mm oi?7i*i*t. & »ss *•» s# a oia a#oi 2: is ^satis aaas xai3i 
*, «j>h 22 si 01 a 22» Jii2M#oief s? us, 27i «i7ii« a xii2?iist »as ir^sioi sxii a 

§£| 2* Sli 1121 R^ias Oia 22^ HiaShOI *lSe WaOJ SICHAI, 271 .127SS0IA) su « 

as Mil- sat!- ««« oiiase ant-si ^iakhiai ±s 22ml choh b-^skji is sazEa 
t sj-^si- aissi'a «ieis assi= iibi: 271 hziisnai tjm sair »a »«2i 01 a m n 

as l^ftSfHIAl, SXH Wa^ MS^ SlSSra ^840l PI B„ 6,21 4=^!* 2BM 91 *| 

*i gs§ b-, «<n m^si ^si^wi 9ijti*t tit a,, b,°i ^i^mi *i«t!- i^s BjSi- 
ir ui. B»a gsia «!eisi 71371 a» B2r «iEi£i Tiaao to, b,si §ssa «iei&i b 4 

2| gsiej a«Elt SaSffl, OAI 1/2SH3I 271 11?ll#0ll 5«3S^ 47j Sm^LS. .1291: 

#71 47i fw§ ^W2i is 221 sthsich 27i mz%* mm= mm% mm astfe 

AHI3B7II: 271 11 S Mm® ^EIS 271 §1^32301 MO- l^S «!E|« J321f MA12) 471 
isi-si « EiS igste .149711; a 271 12?1!#MA1 #71 471 8^12 »!El ~m 22S m 

sioi #7i stsas etsse as s^a'«iai ag^e 1597111 itjtm is2sm. 

#71 7ia^ Mi oi?7i?itt. b wss fla 22 a oia 2201 2:1s fiesta 2#st iitii 
*, «!i 22 a oia 22i 7112'i r oiei w 111. 2^1 mm a i2flisi aiqe ir^sioi tm 2 
#£j zt sjdb gsi2i mm oia 2#ai uijatfa mmm aoiAj, #71 i2i#mai t^i *i 
aw tu g«2i- sati- sm nm^ inssj ?ixioiiai ±s 22ml choh ir^ora ±-221 §tf- 
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21 SL^Sfe ^£,1 ISSfe a 1931: 371 127H10I1A1 **1 3EIV 132J 01 S g 

m§ oioi mm ois misi ^ §*is ^aim sat? ««« 371 wa*si §*is 

«IE1S 4fc»2| £g S^Ofl EH« Bqeffl. 3 S 371 §t*22!OI S±2! mBM £71 

s. assts mm: 371 £7i mm 4321 ±% 231 tr^sna 371 st^ai smse 12^ 
gj as*t£ mmn: 371 11 5! i2§sis «!ei§ 371 strsaoi md *s s^a mas 

£71 S^S «!E,g g§8r£ 1497fl; S 371 RZUaHAj 371 £7|g*IS *IH 4BI21 

4§ gets er«4*KM 371 atrsas swfe as s^s mat as*te 1597111 aw* 

OltWIAi S^S ESI tf2WM S MCI- 3«*1 tfSWIS TO. EES »S0il 

COS #S mm ffltt HlEOICh SS». til §3 Si 1£8S 013 S31 2;1S 

^SStft!CK200BJ|). £ 3£ ^SgfrS 93*31- SI 8311 »*t»KH £AI9 2010. SSSJS 
300S ^IBSFS UTAH U£HH3, 3IC© a S32| A82«l#S UEI3Ch qEja «S§r7l£l 

si 373, »i?8#(3oo)i ir*ma. a s^okdmai til mm m±mo\ 3o?s uehhs moiei- 

era, 11 711 (300)01 Al 12?«(310)21 307ai- *a« ?l*| (302)011 A1 39311 sr*4 mUEIS&il coa IIS 
SIS *ta« 1W4.CK2B297I). St* ?l 5 (Matching Criterion)^ SA00IO-, 

39311 If**! SHEI§S 371 S(T, Koga, et.al, 'Motion compensated interf ramecoding for video- 
conferencing', in Proc. of NTC 81)01 13ti BB£g, S 4M EAIS H|2| 901 16x16 37121 S3 
25 ±? 34 S?|2) 6TM 83011 CH*« eWKI, 3 se?M CPU B^sfAl SW1 S^Ofl CHSKAI9 
B*«t£ »H0IP-. 31137101 A£ ±7 9*1 S^StHIAI (0,0)21 91*11 §&'££ ±4 ih£ 3^21 3*1 
3011 2l£ i)41§ 7KH, l£ij SI CH^3(Hi S|*lti »A«(0)(W EH8HA19 if^ttQ. 129?ll01IAI*f 
STOS 341S SAD7I 514:2! »£(400)fi §&££ ±2 ®± 3321 3 711 ^ CHI 2i= SKilS 
Al£4 a CH^Ofl S)0S CHtHAt9 B^fJO. 1397«0ilA1= 39 297101 A| ET^S 

Sli-lS SAD71- aigj 5^(402)1 §^J£g ±1 5h4: g?|2J S^2| 3§ p^sKn, SAD7h 

M± (404)1 STOrAf 01 £1X11 £71 gSIS 

B ITS MAIS 11 9711 MAI 11?lls(300)2J (v"2, y</2) ?|AI1 ±7 g-M S^21 (0,0) §101 ±7 

S}4 g^OII EH5H IT^SIOI, UOiAl 12 1 139711 7*31 £ 01 Ufl, 37(0fl (RSH 21 

20293101 « ilisis «iE1il0ii JB2S3!S«5E1« SS*tCK204971). «iEiiz 

i27iis(3io)cniAi tin »2iir ff4= mm airsi ois «msi gsia ^eiss^ei ota g^£s 7 

«f ^ SiCr. 

SSH OIS S«g(306. 308, 309)21 m% «JE112J S2St(«edian, 304)1 «8I= 310IL1. 

A, OIS 111? A!2Sj££ OlDi »ei9CH2J£SS DIM OIS MH12] *|g g^g «E1^ S22!£ 
3EH0IQ. Oil ilg 85jg| aiEIll ^ (MV,.„ MV,,). (*'„,, MV,..). 0W«.«, MV,,)E r Sra, Of 121 
*JE1i2| x, yg«2! MV., MV.l QS2I- V0I ZfZf 52.^1 8*1 SRi2| «HE1 *S5 1 

.v-/i y f : -wr, , a.t, u ; 

OIU71I a OIS «!E1 »fil 1/2S 37l« BOIAI 1I71Is(300)(HIA|2| i7l iTi!!S(301)£g m 

s-^m issas ois s^?i ^Eig2i sa-sti wd, s 5011 sais oi-2h soi h?ii#oiiai ai 
gi(B 6 )oii a see sC»2i ^si^ a ism «iei9 itHstsj n?t ^s. s«*ei sag ?i 

tf£gAD Igsfe 3J0ID. 2!2 fi?l°! B„ B,, B,, B.SOflAI 434 MH!(6„ B,)2| 

«!Ei3 acHsr d,oi ®m. 4*1* Miica, 84)21 s^a ^eizi- ich& xh d,ei w an, 0,21- 
0,^ asai- 901 fi^i 4 sick 

&tt d,<o- si3 371 s^s ma «a= 8,21 e 4 2i g»s »4 I E12| S32s ^siiAiii, 3 eroi2i 2?Sf 

3 8,2} B,2| §5jgj a«El2| S9£S ?SHS 4 »D. 0IS7H SCHS «1Q I/2S 37IS 

S01A1 113||t(300)0im2j i7l ©4?S(301)£S Afgt^D. 

13.1 SKIS £ 3011 SAIS OIS 111S 306, 308 332 3092J S^iS «fl El Oil S8iT&r£ 
II 71 1 (300)21 Sf4 M12J 91x11 STB, 2| tfi 91W08A1 ±1 Sf4 g?|2j g-iij^^CHI CH^ 

SA01 =?mn, SAOg S|i SA01 SFiSJ ?lxli 471 ir^S(30O£S AIS9EF. 

31*!- gfas «KiS £71 6rii!g2j ?|«0||A| ±2 ff4 g$|2J ir^sfOI SA07I m± 

9 ifi?ixii 12S5IS bii ei ^ astfa. 

371 931 1011 Al 7§IS 11 a 12§xjS «|E1g SA07f STS > !J !E1t 123|lS(310)0)| Aitil g!0|| CH9 
S7I t'iFIg 1SE)CK206931I). 
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mnmwomM^ #71 bthwiai iss 471 g^s m\w §2°^ ±2»± mm mm nmm 
sAD7h t^°i mm $m g^is ^ds isitcK^os^i). 

ttE. Sit S Bra^l S^IS ^g &S<HI CHS #A|01IS 3SE10UI ^tSl ^ SJS *-SUa£S ^ 

s^fesVa ' Jera sshmai ag&is mas^a #71 isiis* e^Aias gg rwi asaou 
At 731 4 SiD. #71 wis nRLiri xisnmiuoii: s, sseiei^h, BECi^a i), 

UH ill (Ml: CD-ROM S) 1 3HSICH ?40IM(01|: °!EtaS ' S« 2#)2f ITS fl§0H*IS StttlCh 

HEIH g -7*45171 71 (functional) iSHgL SE 3 3E HOEIMlS g gTSOl 

^hS 7|gS0t2| 5SILEHDI101I 80I8PI *gs 



a s^oil sjsra, §g# *SSA| M i S7SIS Sggg.OJ Sid At SW. S 2# 

1 2: -IS ^EBtmH. ¥S£a£! 231 ^tVBM Sf^ftKM 471 ii^lS «!EtS SS*KH. 

ST S#IH!At= 47I S*lgj mEi ^S°J ±g S^OII [HtHAtef SMWSS, M.Q H« B^tJI 7>SW. 

ath orwss siE?iois 7t4as 3? aa! Mwa ir^s^ 371011 aaisgs a#aae 

?|(Procassing Element)S°j 37|E IfcdsittHS dISOl 4 SID. 



i. t< n s# §j 012 s#oi 2M.s *se»s 2#« inii#, si s# s ois s#i 
gzasoia ir mi, #71 aw* a i27ii#i a-ais mmvx **n g&si ^ a± m^*i g^ist 
ois s#a uiiao us 2?gas a-aoii sichai, 

#71 39271*01 Al SI *EltT »± H2I- gojtj- «S(H| ft|Sft£ in !°l ?|X|0flA| ±§ S^Oil CH 
til B-4ij.§F01 §tt£2!l °maS HI1 a^l 3 *!EtS ISaS S1 13-711; 

#71 i2thsoiiai *4a a air a£ *^2i ois mrnms 0101 aaa diss s«*2i mm* 

SZfett ?ISHl, #71 §2.^1 1/25KA #71 X1 171*01 «I£W= 471 flSShS 

#71 471 ^^£1 ii^olOI fe^7l ^©1= 3l2g^|°j w>E11 1S§I^ 

13&7II; 

#71 All Si H2S3|a «&IS #71 §1J-530I SQ^S i'SS U 4EIM fl|2?j!tOI|AI #71 m\\ M^WI 
CHtf 471 MSIS ffljEIS 3§*fe 143711; S 

#71 aZTISMAI #71 471 §S|g «|Ei Z&2\ ±m S^l B4S*HM SIS S^s *»E;|g BS*h^ 15 

tJ7t! 2. HtJ-M S1CHA1, #7| 

s^fH|A| SXH S#2I 012 S#^ SliSm^J lCH2, h *|-2J tJ-(SAD)OI 5li7| 3^ 52*J1 

3. s||i*HHI 5fO|A|, #71 1 1 B71I CHI Al #71 i§ 
+ 7 fEI- K?|f'| HiSS^SS igo 5 5 f t gxio, « E) uhg. 
g-?t!-4. SiOIAI, #71 S^°l 371^ 

^4=1 2s §^ em ««h 37iss §s^ssis §3s *s a^. 
g^tr 5. Jtmn SioiAi, #71 anejis 

#71 Ef.yis^S (0.0)*|x|^^E1 ±4 Sli S^2| gTHSCHI Si^ S|4:1S 7IS^, ISA 3 OR^CHI 
SIS f^iOII CHSH #71 §i!-52S 5l±§t ^§Sfc B71I; 

#71 5li §S ±2 ^4- S^2I S71I£!CHI ?i= Sliig 71^*. 3 CHICHI SiS II 

ilCHI [HSU #71 §^£21 S.^*h= 125|iSS 1®§IS EM; 3 

#71 12S|igl S#°M ±1 SEi S^dl SSS ail (HI CH5« #71 Stf52!# ISaigl 

ssshji on siisaia «!eis as eat 7bi^» s»-g£s«& -s^s * : s 

g?f 6. SII §# S 012 S#0I 2: IS ^£ga& S#ll lilt, til S# S! 012 S#l 
»27fltO|EhSr IBJ, #71 11?tli 3! 12.7|li§ IT^SKB **U S#2| ^ a^ li£J S^Sl 

012 2 #21 HlifltKH ^S§h= & h SOII SIOIAI, 

#71 i27iitoiiAi an am! n± mm® sat!- s*m mitjssi ?ixioi ai s^oii ch 
*i ir^&hbi is g^sas wmz ai-s^ia «eii isshs iibtii; 

■#7i i27ii 601 ai si aaw »i M^£i oiaoi aaa m^isoiiai, tii a air ^^a aatioi 
4:m*oj| o|j|*h u| iEij Bi o| ^sia a^oii ?iasj- 1^1 b,, si aa^ mi^i ^^i^oii ?ias 

§b§ R, . &5| ^S*(HI 91 ath S^b EUEh ^ HI . R»2h i^S «IH5| 71371- B.2I- B,2! § 
SIS w|Ei£J TIHISEI ^EI3, B,°l S^S «!Em B.SI gag wjEIM B3*Hl. DAI. 1/251-01 #71 11 
71! SOU SHgaS 471 if4ijg£g ig§IS 12B71I; 

#71 47i pr^is j is s^s ir^sioi #71 §^^21 y^sis 12-gsis ^e-ii ^§§is 

139711; 
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m m s mm?* #71 stt^aoi so- g^s mm wmmm &?\ s^s n 

gy\ mznmH #7i s*ia m\ ±s sa« fwrni #71 str^a* 9*ssfe as 
§*i& ma* assts 15911 strew *32s*fc m% &g. 

ii^tf ?. mmm sow, #71 ss^ae 

a^i B4 h go,o| Ai fin gtfa . pis aaizt *i*i m(SAD)oi ti±7> as sast 

!S££oh= *I0 *g »H. 

8. MSm 210) A), #71 1291= 

&«• &.a g^ia ffisasj tiepi- m B,a s^a wiasi 7i£iso aera, b,°i gsia ^asti ^ m 

a ^Ell 82tm. QAI I/2SKM #71 UlsM SHSSfe *£ S^iS ^Ei# f£= 91S Q Jtim 

9. ist!- es mmm aoui, #71 ;hei= 

b.»*2i m% mm (mv,.„ nv,.i)oia, b,m«°i g*is mew (mv,.,, nv,,)a m> zm £*t*i 

2} 2T0I ggSS i§£55£ M^a «IE1 ^§ SMS. 

10. mm aom, #71 1191= 

#71 ±s sa^ ±? »± s*ihi ^aaai *asa*fe s^ia *!ei sb. 

11. HOtJOfl 3Mk\, #71 1 1 91 £ 

gA|«o.g (Q,0)SI«£^E1 +4 m± Saa SldOtl 21= tif§ 7E, IS 3! QRfl*W Si 

s t^iM u«i stsas ewe m±ms assts 91; 

#71 M± St 3&£3 ±2 aaa SlfiJM as iK-SS 7SS, M£«9! OR^OH as »i 
MOU [Hit 491 95f5lS 1 23431 3SS^ 91; 9i 

#71 i25i^ge ss^s ±1 saw as n±m mm #71 stteas- 9^§is »33±s* 
igsra on xnigsia «fEis tm 9ii 7uias ^g£ss^- s^ia *s 

12 . «a> q, o| 3 cggoi 2; is s#n ni#, «a s# s oia s#i 
i2i#oia ^ m, #7i nit a i2iti was e^shcn si s#si ^ s*sj s^at 

#71 i2ihmai s*u mm a*2i sssj- aanw ms«j= insej ?i«mai ±s s^chi ch 
$i igsi g^as 9^5^ iig^s mmm~ 1191; 

#71 121«0flA1 *!1 SEISs- »A S^2J 015 g»g§ 0101 JHEiS 01 S g§g°J ^ 

ai- s«tr '?i*im #7i ui#2j g^g wieii ^ffl£i is aami ch*h e^sm, u g # 
7i sifiaoi ais gssa ^as 3.71 e^sss ^ssfe 1291; 

#7| 471 ±§ 3^1 ir«!§K)) #71 StT£2S S«S^ 12g^a «!E1» g§S1= 

1391; 

#71 ai s« i2§5!3 mm #7i §&2Eaoi sq sfs ss<g mEm mwmMy i7i s^ia «i 

EiS ISSfe 1491; 3! 

#71 121SMA1 #71 ^7ISS!S «!Ei ^B2| ±§ Sa« 1T«!*K» #71 §tfi2# 9^SRr SIS 8 

sia «?Eii ^rmt 15911 mms m®2.g.tm s^a "'in ars. 
s^fi 13. ii2^oy ?.ich Ai. sttsas 

^71 ir^ aawiAi *?i g#2i- 01a s#a ti^ssa scH2t »a iksadjoi *i^7f as ^aat 
i§2£5fz s^a mi m 

g^tJ 14. 1121H1 StCHAI, #71 1191= 

#71 ±§ aa^ ±7 a*i2i ir^aaas «s£sse g^ia «iei #s ©h. 

J5. ,114**11 aoiAi, #71 1191 = 

^71 g-^sas (o,o)?ixis^ei ±4 m± aaa siaoi a= m±m% 7i-g, is s cHaa^wi a 

= tlilOfl CHSI #71 §«23S 9^§1~ tl^SS g§SF= 91; 

#71 m± §i ±2 ti± aaa sischi as si±ms 7ie^, is^sy cHadtm as 

SOU CH*I #71 Stt52!« 9^51= IStIS 3! 

#71 K2M±mm Sd2£ ±1 ti^ aaw as si^sm ch*h #7i s«sz!# 9^s Mm±mm 
sssks on iissia «ieis sis 9ii ^Hitf# mm *s «es. 
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